exposure to a broad assortment of different soils (Lapham, 1949; Brevik, 1999 Brevik, , 2001 . It was inevitable that these soil surveyors would start to address the issue of broad soil patterns over the national scale (Marbut, 1928) . This paper investigates the development of national-scale soil mapping in the USA. Soil maps provide a view of our thoughts and understanding regarding soils as well as an understanding of the distribution of some level or levels of the classification systems used at the time of mapping. The properties deemed important in our mapping also demonstrate the importance placed by soil experts on various soil uses (Cline, 1977a; Arnold, 1983; Smith, 1986; Arnold, 1996; Durana and Helms, 2002) . In addition to the maps, this paper briefly explores the soil taxonomic system behind each map, as soil mapping and soil classification are mutually dependent activities (McCracken and Helms, 1994) ; the quality of our soil taxonomic systems are closely related to the quality of our soil mapping and vice versa (Cline, 1977a) .
The First National-Level Soil Map of the USA
The first national-level soil map of the USA was published by Milton Whitney in 1909 at a scale of 1:7 million (Fig. 1) . This map showed 14 soil provinces based on the underlying geology. The soil map by Marbut et al. (1913) bears a strong resemblance to the map by Whitney (1909) , but neither resembles the other USA soil maps that would follow. Marbut would later refer to Whitney's map as a "so-called province map" (Marbut, 1928) . Examples of criticism Marbut leveled at Whitney's 1909 map included (i) the map was based almost entirely on geology, with practically no regard to soil properties, (ii) the soil province approach had a negative influence on the study of soils in the field, as it had soil scientists looking at the bottom of their excavations to identify geologic materials rather than at the top of their excavations where the actual soil was, and (iii) it misdirected U.S. efforts at understanding the soil in general (Marbut, 1928) . Simonson (1989) pointed out that the same criticisms Marbut (1928) directed at Whitney's 1909 map applied equally to the effort Marbut himself lead 4 yr later (Marbut et al., 1913) .
The classification system presented by Whitney (1909) had three levels: (i) soil provinces, (ii) soil series, and (iii) soil type ( Table 1 ). The soil provinces were based on geology and climate (Whitney, 1909) , not on soil properties (Marbut, 1928) . Soil series were groups of soils having a common origin and similar physical properties, with the exception of texture. The soil type was the soil series with the inclusion of texture (Whitney, 1909) . The Bureau of Soils had mapped about 379,708 km 2 (146,606 square miles) of land between 1899 and 1908, the time covered under the publication (Whitney, 1909) . This represented about 3.4% of the conterminous United States. A total of 260 soil series had been identified (Whitney, 1909) .
George Nelson Coffey published the first national soil map for the USA that was based on soil properties (Coffey, 1912) (Fig. 2) . The map is dated 1911, which would be when the map itself was printed, but the map appeared in USDA Bureau of Soils Bulletin 85, which was published in 1912. Coffey completed the mapping as part of his doctoral coursework at George Washington University (Brevik, 1999) . The map was prepared at 1:7 million scale. Unlike most of the maps that were made at this time, where geology represented the primary determining characteristics, Coffey's map was based primarily on soil properties with geologic attributes having a lower level role in the classification. Coffey's (1912) soil classification system consisted of three levels: (i) divisions, (ii) subdivisions, and (iii) series (Table 2 ). There were five divisions based on properties that Coffey deemed to represent significant differences between soils. The subdivisions were based on parent materials, but only for the three mineral-based divisions; there were no established subdivisions for the organic-based soil divisions. The series level was the most specific level of the classification and referred to series already established by the Soil Survey through over a decade of mapping. However, as admitted by Coffey (1912) , the series were not well integrated into the overall classification and additional work to figure their proper placement was needed. Coffey's (1912) map shows his three mineral-based divisions. The organic-based divisions are shown by letters but not colors, as their total area was deemed too small to represent as colored areas on the national map at its scale of 1:7 million. The main spatial patterns on Coffey's (1912) map include light colored "timber soils" roughly east of the Mississippi and along the mountains of the western USA. The dark-colored "prairie soils" extend roughly from the Mississippi River to the western borders of the Dakotas, Nebraska, Kansas, Oklahoma, and Texas. The area west of this was mapped primarily as arid soils, with the previously noted exception of light-colored timber soils in the mountainous regions. Coffey's (1912) map also shows subdivisions and series using a combination of letters. Series were only mapped in places where a single series was deemed to dominate broad portions of the landscape.
The areas mapped by Coffey (1912) as light-colored timber soils roughly correspond to areas mapped as Alfisols and Ultisols today, the dark-colored prairie soils roughly correspond to the area mapped as Mollisols through the central part of the USA, and the arid soils roughly correspond to the areas mapped as Aridisols and Entisols of the American west. Coffey's darkcolored swamp or leached soils high in organic matter and organic or muck and peat soils roughly correspond to modern day Histosols. Areas of these soils were mapped by Coffey (1912) in the Florida Everglades region and the Mississippi Delta of Louisiana, places where extensive Histosols are mapped today. However, Coffey (1912) did not map the organic-rich soils in places like northern Minnesota and the upper peninsula of Michigan that are recognized as Histosols on modern maps. Coffey's (1912) map was not an official map in the sense of being accepted or endorsed by the Bureau of Soils. In his recommendation that Coffey (1912) be published, Milton Whitney, the Chief of the Bureau of Soils, stated: "I recommend that it be published as Bulletin No. 85 of the series of this bureau. In publishing it, however, the Bureau of Soils does so for the purpose of offering it to the scientific world as a contribution to the subject, without endorsing the scheme of classification proposed and without accepting all the conclusions drawn from the facts cited." (Coffey, 1912) In short, the Bureau of Soils did not recognize Coffey's work as official Bureau policy as it did not conform to Whitney's ideas regarding soil classification (Brevik, 1999) . This was fairly standard procedure for Whitney when his subordinates produced work that did not conform to Whitney's ideas, which were the "official" ideas of the Bureau (Simonson, 1986a; Helms, 2002) .
The Geological and Pedalfers/Pedocals Period
The next official national soil map of the USA was published at a scale of 1:7 million with Bureau of Soils Bulletin 96 (Marbut et al., 1913) (Fig. 3 ). This map had 13 units shown on it, as opposed to the 14 units displayed on the Whitney (1909) map, but the two maps were otherwise very similar and bear little resemblance to modern soil maps based on soil taxonomy or to the maps completed by Coffey (1912) or Baldwin et al. (1938) . Some researchers have viewed Bulletin 96 as a probable response by the Bureau of Soils to lay out the official Bureau views on soil classification and mapping following Coffey's publication the year before (Simonson, 1989; Brevik, 1999) . As with the Whitney (1909) map, the Marbut et al. (1913) map and the classification system it was based on had a strong geologic base, as the subdivisions on the map and the broadest category of classification were based on physiographic provinces rather than soil properties (Fig. 3 , Table 3 ). Thus it closely resembles a physiography (i.e., Henry and Mossa, 1995) or geology (i.e., King and Beikman, 1974) map of the USA. Simonson (1989) put the term soil map in quotes (…"soil map"…) when discussing the 1913 map by Marbut et al., indicating Simonson himself did not view the Marbut et al. offering as an actual soil map. Even though soils and geology can display strong correlations in some cases (i.e., Lindholm, 1993; Lindholm, 1994; Brevik et al., 1998; Brevik and Fenton, 1999) , it is now widely accepted that soils are not completely dependent on the underlying geology. Despite the fact that Coffey's (1912) classification system and map was rejected by the Bureau of Soils in favor of those presented by Marbut et al. (1913) , modern soil science theory is more in line with the ideas of Coffey and Coffey's map more closely resembles modern soil maps. This is manifested in the fact that both Coffey's (1912) system and Soil Taxonomy (Soil Survey Staff, 1975 , 1999 start their classification systems based on the properties of soils, rather than on geologic regions. It can also be seen in the fact that soil trends mapped by Coffey (1912) have some resemblance to modern soil mapping, unlike the mapping by Marbut et al. (1913) .
The classification system presented by Marbut et al. (1913) had four levels: (i) soil provinces/regions, (ii) soil series, (iii) soil class, and (iv) soil type ( Table 3) . The difference between soil provinces and soil regions was the degree to which they were understood. More research had gone into establishing soil provinces than soil regions, and it was felt that the soil regions would eventually be divided into two or more soil provinces each with additional study (Marbut et al., 1913) . Both soil provinces and soil regions were based on geology and physical geography, and not on soil properties, a fact acknowledged by Marbut et al. (1913) . Soil series were groups of soils having the same range in surface soil color, the same character of the subsoil, particularly color and structure, broadly the same type of relief and drainage, and common or similar origins. Soil classes included all soils that had the same texture and were not limited to a single soil province or region. For example, all the fine sandy loams in Table 3 were part of the same soil class, even though they were found in five different soil provinces or regions. The soil type was the soil individual that included all the features of higher levels of the classification and was limited to a single class, series, and province or region (Marbut et al., 1913) . At the time the map and classification system were published the Bureau of Soils had mapped about 1,347,400 km 2 (520,234 square miles) of land between 1899 and 1912 (Marbut et al., 1913) . This represented about 12% of the conterminous USA. A total of 534 soil series had been identified (Marbut et al., 1913) .
When Marbut read a publication by the Russian soil scientist K.D. Glinka, his ideas concerning soil classification changed. Marbut started to present his new ideas to the U.S. soil science community with a publication in 1921, followed by additional publications on the topic in 1922 and 1928 (Paton and Humphreys, 2007a ). Marbut's seminal work in this area was the 1935 publication "Soils of the United States", which included a comprehensive set of soil maps for the United States presented in a single publication. It marked the first time that an official Bureau of Soils publication on soil classification and soil mapping was done at a national level based first and foremost on the properties of the soil instead of the underlying geology. There were three national soil maps included with three different levels of classification from general to detailed (Fig. 4-6 ). The first soil map in Marbut (1935) is a general map showing the locations of Pedalfers and Pedocals (Fig. 4) ; no map scale was given. This Pedalfers-Pedocals map became a favorite in the U.S. geological community for decades. Although a new official U.S. soil classification was introduced in 1938 by Baldwin et al. that did not use this subdivision at its highest level, many introductory geology textbooks in the USA continued to present the Pedalfers-Pedocals subdivision as envisioned by Marbut in their soils chapters into the 2000s (Brevik, 2002) (Fig. 4) . This was followed by a map of soil great groups at a scale of 1:8 million (Fig. 5) . The map of soil great groups was considered a soil province map by Marbut, but was wholly different from previous soil province maps in that it was based on soil properties rather than geology (Marbut, 1928) , and therefore does not resemble the earlier soil province maps by Whitney (1909) and Marbut et al. (1913) . Soil series in the USA were mapped by Marbut (1935) on 12 sheets covering the entire country at a scale of 1:2.5 million (Fig. 6) . The soil series distribution map sheets probably represent the most detailed published mapping in the USA at the national level until GIS-based soil maps became widely available through the NRCS in the early 2000s (Soil Survey Staff, 2012) . While county soil surveys produced before the early 2000s were more detailed than Marbut's 1938 map, they were assembled at the county level, not at the national level. Furthermore, mapping discrepancies at county borders were not dealt with until the county level maps were entered into national GIS databases, meaning the county level maps in the paper soil surveys did not form a seamless national map. No maps that displayed soils information on a national level beyond general 1:7,500,000 scale maps were made again until GIS-based mapping was introduced, allowing users to display national level soils data at a variety of scales of their choice. In addition to the maps shown in Fig. 4-6 , there was also a map that showed which areas of the country had been covered by soil surveys up to January, 1934 and whether the survey was detailed or reconnaissance, and a map showing the distribution of soils without normal profiles.
The classification system was composed of six categories (Tables 4 and 5 ). The soil series and soil type concepts were preserved from the Marbut et al. (1913) classification but the more general levels of the classification system were revised. At the highest level of the classification there is a two part subdivision based on the presence or absence of carbonates in the soil profile, which Marbut considered the most meaningful subdivision from a pedologic point of view (Marbut, 1935) . Categories III-V were determined based on parent materials, color, and presence of salts. The soil series and type concepts were holdovers from the earliest days of U.S. soil survey, and like Coffey (1912) and Marbut et al. (1913) before, Marbut's 1935 system had a difficult time reconciling all the existing soil series into his great soil groups (Smith, 1986) .
Charles Kellogg considered Marbut to be the foremost soils expert in the world at the time of his death, and considered Marbut's 1935 soils atlas to be his most important work (Kellogg, 1935) . There has been some discussion in previous papers concerning whether or not Coffey's work on soil classification influenced Marbut's 1935 classification system (Cline, 1977b; Simonson, 1986b; Arnold, 1999; Brevik, 2001; Paton and Humphreys, 2007a) . Simonson (1986b) noted that Marbut opposed Coffey's proposal to set apart the dark-colored soils of the central prairies from the light-colored, leached soils (Marbut, 1935) . Therefore, Marbut was acquainted with Coffey's ideas, but he makes no reference to Coffey (1912) in his 1935 work or any other works that discuss the classification of soils based on soil properties. This is possibly because Marbut worked under Whitney for many years at the Bureau of Soils and Whitney was known to discourage his employees from pursuing ideas contrary to his own (Simonson, 1989) , possibly making Coffey something of an outcast in the Bureau of Soils. It is also possible that Marbut viewed the Russian authors, such as Glinka, whom he did acknowledge in his works, as being a more direct source for the ideas he was seeking to introduce to American soil science.
Zonal Soils, 1938
Mark Baldwin, Charles Kellogg, and James Thorp were charged with developing an official system of soil classification based on soil properties for the 1938 USDA Yearbook of Agriculture (Simonson, 1989) . This was done because they recognized there were problems with Marbut's (1935) system that could not be fixed (Smith, 1986 ). These problems included (i) climate and vegetation were emphasized to the exclusion of other important soil forming factors, (ii) the concept of "mature" and "immature" soils was problematic, in that soils do not follow the same type of life cycle as organisms, and (iii) the Pedalfers/ Pedocals subdivision at the highest level of the classification system was problematic (Paton and Humphreys, 2007a) .
The Baldwin group was given only 1 yr to put their classification system together (Smith, 1986) . They developed a system with six categories, with the category names being very similar to the modern classification system, Soil Taxonomy (Tables 6 and  7 ). The influence of the Russian school of soil classification can also be seen in the Baldwin et al. (1938) system, in both the higher level classes chosen (Paton and Humphreys, 2007b) and in the use of Russian terms such as "Chernozems". Baldwin et al. (1938) decided that the Pedalfers/Pedocals subdivision of Marbut (1935) had merit, but only for the soils they termed zonal soils. Therefore, they subdivided their zonal soils order (Category VI) into Pedocals and Pedalfers (Table 6 ). As with earlier official systems, the soil series and type concepts were preserved in the new system. All categories in the Baldwin et al. (1938) system were based on soil properties (Table 7) . However, Baldwin et al. (1938) were very rushed in creating their system due to the pressures imposed on them to meet publication deadlines for the 1938 USDA Yearbook of Agriculture, forcing them to rely on previously done field work and denying them the chance to conduct studies specifically designed to answer questions they had in developing their system (Smith, 1986) . The soil map published with Baldwin et al. (1938) displayed associations of series using a combination of letters, numbers, and Roman numerals and great soil groups using color codes at a scale of 1:7,600,000 for the main map, 1:15,200,000 for the Alaska insert, and 1:1,900,000 for the Hawaii, Puerto Rico, and Panama Canal Zone inserts (Fig. 7) . This was also the first national soil map of the USA to include Alaska and Hawaii, which were still territories at the time.
In the map by Baldwin et al. (1938) some physiographic regions are visible, such as the Appalachian Mountains in the east and the Basin and Range province in the west, but the map is not a virtual duplicate of a physiography map like the maps by Whitney (1909) and Marbut et al. (1913) . This suggests a declining influence of geology on soil classification and mapping from Whitney and Marbut to the next generation of soil survey leaders in men like Baldwin, Kellogg, and Thorp. Baldwin et al. (1938) recognized bog soils that were mapped in areas such as southern Florida and Louisiana where Histosols are mapped today, tundra soils in Alaska that in many respects preceded modern Gelisols, podzolic soils were recognized in many areas mapped as variations of Ultisols on modern maps, and zones of Groups based on characteristics common to the soils of a large area of the country. These characteristics were determined from the features of well-drained soils developed on relatively flat land surfaces.
III
Local Environmental Groups (Family Groups) Soils in each group share common pedogenic features developed by local conditions.
II Soil Series Groups
Defined on the basis of all the characteristics of the soil except the texture of the surface horizon, but including the parent material. I Soil Units (or Types) Subdivisions based on consideration of all soil characteristics including the texture of the surface horizon, designated by the series name and texture description.
prairie soils that covered many areas recognized as Mollisols today. Therefore, there are similarities between the maps created using Baldwin et al.'s (1938) classification and soil taxonomy. This is not surprising given that the central concepts from many of Baldwin et al.'s (1938) great soil groups became the concepts from which many of the orders and suborders of soil taxonomy were formed (Smith, 1986) . 
Category
Name Information VI Order Differentiated based on profile development or lack thereof (azonal) and whether the controlling factors in profile development, if it exists, are local (intrazonal) or broad (zonal). V Suborder The main groupings of great soil groups.
IV
Great soil groups A group of soils having common internal soil characteristics; includes one or more families of soils. Among the zonal soils each great soil group includes the soils having common internal characteristics developed through the influence of environmental forces of broad geographic significance; among the intrazonal soils each great soil group includes the soils having common internal characteristics developed through the influence of environmental forces of both broad and local significance; among the azonal soils each great soil group includes similar soils that lack developed characteristics owing to the influence of some local condition of parent material or relief.
III Family A taxonomic group of soils having similar profiles, composed of one or more distinct soil series.
II Series A group of soils having genetic horizons similar as to differentiating characteristics and arrangement in the soil profile, except for the texture of the surface soil, and developed from a particular type of parent material. A series may include two or more soil types differing from one another in the texture of the surface soils.
I Type A group of soils having genetic horizons similar as to differentiating characteristics, including texture and arrangement in the soil profile, and developed from a particular type of parent material.
Soil Taxonomy
In the late 1940s it was recognized that there were flaws in the classification system developed by Baldwin et al. (1938) , including the inability to meaningfully bridge the gap between the great soil groups and the series. In essence, there were two classification systems in place, one at the broader, more general levels and another at the detailed levels (Smith, 1986) . There were also problems with the three classes used at the order level (zonal, azonal, and intrazonal), as common characteristics were shared among them (Smith, 1986) . This lead to a detailed and methodical development of a new comprehensive soil classification system for the United States, a system that has evolved into the modern classification system named Soil Taxonomy (Soil Survey Staff, 1975; 1999) . According to Guy D. Smith (1986 ), Marbut's (1935 classification ideas had little influence on soil taxonomy, while Baldwin et al. (1938) was significantly influential. Smith (1986) makes no mention of George Coffey nor Milton Whitney.
Soil taxonomy was developed through a series of approximations, culminating in the publication of "Soil Classification, A Comprehensive System, seventh Approximation" (Soil Survey Staff, 1960) . A modified version of the seventh approximation was adopted as the official classification system of the USDA in 1965 (Simonson, 1989) . The seventh approximation was amended several times during the 10 yr following its publication. In 1970, the official title "Soil Taxonomy" was given to the new classification system. It was first published in December 1975 as Agriculture Handbook No. 436 (Soil Survey Staff, 1975 . Soil taxonomy was amended 19 times between 1982 and 1998 before publication of the second edition in 1999 (Soil Survey Staff, 1999) . At each stage, as the classification system was revised to meet new understanding and thoughts in the field, the smallscale soil maps generated by soil taxonomy were also revised.
The maps produced based on the seventh approximation (Fig. 8 ) and the first edition of soil taxonomy (Fig. 9 ) both display the 10 original soil orders. These maps show similar patterns, such as an extensive area of Mollisols through most of the middle portion of the country as well as in eastern Washington and Oregon, southern Idaho, and running through central Utah into parts of Arizona and New Mexico. The broad swath of Aridisols through the southwestern USA is the same on both maps, as are the areas of Ultisols in the southeast, Alfisols through the Great Lakes states, and the band of Spodosols that runs from New England west into northern Michigan, Wisconsin, and Minnesota. There are some differences between the two maps. For example, an area of Entisols appears around the Salton Sea in southern California on the seventh approximation map that does not appear on the 1975 map. Also, an area of Alfisols that appeared on the seventh approximation map did not appear on the General Soil Map of the United States from the first edition of Soil Taxonomy. There are several small pockets of Histosols mapped along the coast of North Carolina on the seventh approximation map that do not appear on the first edition map. Some of these differences are likely explained by the scale of the mapping. The scale on the seventh approximation map is 1:7.5 million. No ratio scale is given for the first edition map, but it was printed on a 21.5 cm (8.5 in) by 28 cm (11 in) page in a book and therefore would have been at a smaller scale than the seventh approximation map. The bar scale provided with the first edition map indicates an approximate ratio scale of 1:20,780,000.
When the second edition of Soil Taxonomy (Soil Survey Staff, 1999) was published it included a map of the dominant soil orders and suborders of the United States as a pocket insert at a scale of 1:15 million. A more detailed map of the dominate soil orders at a scale of 1:7.5 million was prepared for the online version of Soil Taxonomy (Soil Survey Staff, 1999) (Fig. 10) , which is a larger, more detailed scale than the general soil map from the first edition and the same scale as the seventh approximation map. There are more changes between the first and second edition soil taxonomy maps than between the seventh approximation and first edition maps. This is for two primary reasons:
1. Two soil orders (Andisols and Gelisols) were added between 1975 and 1999. This led to the mapping of Andisols in Idaho, Washington, Oregon, California, Alaska, and Hawaii and the mapping of Gelisols in Alaska; and 2. Computer-aided mapping techniques used on the 1999 map make certain features, such as soil changes along major river valleys, within the Basin and Range province of the southwest, or in the ridges and valleys of the Appalachian Mountains much more pronounced and detailed than on the earlier maps. The computer-aided mapping created increased interfingering of map units along boundaries versus the smoother boundaries seen in Fig. 1 through 8 .
DISCUSSION AND CONCLUSIONS
Maps represent an intersection between science and art (MacEachren, 1995) . The information communicated on a map represents the current state of knowledge in the field, while an artistically pleasing presentation of that information can enhance its communication. It is possible to lose information if a map is poorly constructed, but a well-designed map can expand knowledge in a field by revealing spatial relationships that were not previously recognized (MacEachren, 1995) . In soil survey, there are always minor components that cannot be mapped separately within the delineations that are mapped (Brevik et al., 2003) . How these minor components are addressed influences the number of taxonomic units that are developed in the classification system, particularly at the level of the categories that are frequently mapped (Cline, 1977a) . In this way, decisions made during soil mapping influence both the information communicated by the maps themselves and which spatial relationships may or may not be recognized as well as what information is communicated by the classification systems (Table 8) .
Throughout all the classification changes over time the soil series has been preserved, with every U.S. soil classification system using the soil series at some level within the classification. According to Guy D. Smith (1986) , the general concept of the series has undergone very little change between its initial use in the early days of U.S. soil survey and the present, although details behind what constitutes a given series have changed over time as more has been learned about soils and their properties. The number of soil series has also grown considerably as more areas have been mapped and ideas concerning soils have been refined (Fig. 11) . When soil taxonomy was developed, there was great re- sistance to doing anything that would significantly alter the definitions of the soil series that had already been mapped (Smith, 1986) . This resistance was driven by local users such as farmers, tax assessors, and highway engineers who had grown comfortable making local land use interpretations based on the series that had been established in their area (Smith, 1986) .
Two main soil classification approaches have been used over the years, systems based on soil morphological properties and systems based on soil-forming processes (Bockheim and Gennadiyev, 2000) . The earliest official systems in the USA (Whitney, 1909; Marbut et al., 1913) were based more on geology than on the soil itself, but were considered propertybased systems by Bockheim and Gennadiyev (2000) . Coffey's 
Map
Diagnostic properties Whitney (1909) Defined on the basis of physiography, which is a combination of broad regional landform trends and underlying geology. Coffey (1912) Soil properties including the degree of leaching, color, and organic matter content. Marbut et al. (1913) Defined on the basis of physiography, which is a combination of broad regional landform trends and underlying geology. Marbut (1935) Category VI map Based on the presence or absence of carbonate accumulation in the soil profile. Marbut (1935) Category IV map Based on characteristics common to the soils of a large area of the country determined from the features of welldrained soils developed on relatively flat land surfaces. Marbut (1935) Category II map Defined on the basis of all the characteristics of the soil, including the parent material but excepting the texture of the surface horizon. Baldwin et al. (1938) Based on associations of soil series, which were defined as soils that had similar characteristics in their genetic horizons and in the arrangement of the soil profile, except for the texture of the surface soil, and developed from a particular type of parent material.
Soil Survey Staff (1960) Map subdivisions were based on soil properties that reflect the major controls on soil development (orders), with special emphasis on environmental controls on pedogenesis (suborders).
Soil Survey Staff (1975) Map subdivisions were based on soil properties that reflect the major controls on soil development (orders), with special emphasis on environmental controls on pedogenesis (suborders).
Soil Survey Staff (1999) Map subdivisions were based on soil properties that reflect the major controls on soil development (orders).
